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(57) [Stt] 

[flMQ ^Hf/t^'J^A- 77AAMJ-2 3 3 

t *ae?&#& d n abtk-. 

x'J^A • 77AAMJ -2 3 312. x7^/^7^ 
>&7 5/ h7>X7X7-W/X«rXftet 
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(2) #03¥4-3 3O2 84 

1 2 

[MHR*® MM *WX»D NA^. 

M&Al} ^V^mmteKtoVT^J^yfrdy [§»2#®4] $«8»#Sal I TWO M?Z t\z& D 

-t * — tr * n - n-r * a^^^t? d n a *r>v. a 

3 1 u *mH»^y i/ \f s tt-rm&m 2 e«odn aem-* 

/t^T-U^A • J - 2 3 3T*Sia^JS2f2* 

BamHI 1 0. 8, 3. 2 

Dr a I I 1 1.2.2.8 

SacI 1 1.8,2.2 

Xho I 1 1. 3, 2. 7 

[^#^6] ^CDDNA^S£^lT^$n^vT$y *fc^DNA&rK% 

TGGCACCC GTATGCCGCG 60 

TTCTTGAC GCTGGAAGAT 120 

ATTCATGG ACACGGACAC 180 

AGTCACCT CATGTTCGGC 240 

CTCAATCT CACTGGCAAT 300 



ATGGAAAACC 


CCAGCTTGCG 


CGAGCTTGAT 


CACCGAAACA 


CCGGGCGTGC 


GCAACAGACT 


CGTCACCAAC 


ACTGATGGGG 


GGCAGCACCG 


TGATTGACGC 


GATGAGCTCC 


TGGTGGTCGG 


CCCCGACTGA 


AACGTGCCGC 


CCAAAAACAA 


ATCGACACCA 


GGACTAACCC 


ACGAGCCCGC 


CATTAAGCTC 


ACCCACAAAC 


GCCTTTGACC 


ACGTCTTTTA 


TTCCGATTCG 


GGCTCGGTCT 


ATGGCACTGC 


AGGCCTCCAA 


AGGACAAGGC 


CACCCGGAAC 


CGCTCCGGCT 


ACCACGGAGA 


CACAnCACC 


GCGATGAGCG 


ATGCATAGCC 


TCTGGAAAGG 


CACACTCCCC 


GAGCAGATTT 


CGGGGGTCAT 


CGCCGCAGGC 


AATTTCCGAG 


TACCTGCACA 


GAGACCGTCT 


CCGCAATCAT 


CATCGAACCG 


ATCGTCCAAG 


CACGATGTCG 


CACTCATTGA 


AGGAGTCGCG 


GCACTGTGCA 


ATCGTCGATG 


AAATTGCCAC 


CGGTTTCGGC 


CGCACCGCTG 


AATGGCGTAC 


AACCAGACAT 


CATGTGTGTG 


GGCAAGGCCC 


TTTGCCGCCA 


CTGTATGCAC 


GGACAAGGTG 


GCTCAATTGA 


GGTGTGCTGA 


TGCATGGCCC 


CACCTTTATG 


GCTAATCCTC 


GCTTCGCTAG 


AAATCATTGA 


GACCGGCATG 


TGGCAGAAAC 


AAACTTATCG 


CAGGCcrrrc 


CCCACTTCGA 


TGTATTCCAG 


CTCGGCGCGA 


TTGGCGTCAT 


CGAAATGGAA 


CAAAATGTGA 


GCTGCATTAG 


ATCACGGTGT 


GTGGATCCGC 


CCCTTTGGAC 


CCATATATCA 


CCACGTCAGA 


GCAATGCGCA 


CAGATCTGCC 


AAAGGAAAAT 


AA 







480 
540 



720 
780 
840 



1272 



Met Glu Asd Pro Ser Leu Arg Glu Lea Asp His Arg Asd He Trp His 

15 10 15 

Pro Tyr Ala Ala Pro Gly Va! Arg Asd Arg Leu Va! Thr Asa Tor Asp 

20 25 30 

Gly Val Phe Leo Thr Leo Glo Asp Gly Ser Thr Val He Asp Ala Met 

35 40 45 

Ser Ser Trp Trp Ser Ala lie His Gly His Gly His Pro Arg Lea Lys 

50 55 60 

Arg Ala Ala Glo Lys Glo He Asp Thr Met Ser His Val Vet Phe Gly 
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3 



4 



65 



70 



75 



80 



G)y Leu Tbr His Gin Pro Ala lie Lys Leu Thr His Lys Leu Leu Asn 

85 90 95 

Leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

Val Ser Yal Glu Val Ala He Lys Met Ala Leu Gin Ala Ser Lys Gly 

115 120 125 

Gin Gly His Pro Glu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asn Gly 
145 150 155 160 

Met His Ser Leu Trp Lys Gly Thr Leu Pro Glu Gin lie Phe Ala Pro 

165 170 175 

Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala lie Ser Glu Tyr Leu 

180 185 190 

His Ser Met Glu Leu Leu He Asp Glu Thr Val Ser Ala lie lie lie 

195 200 205 

Glu Pro lie Val Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

Leu He Glu Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

He Val Asp Glu He Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe 

245 250 255 

Ala Thr Leu Ser Asn Gly Val Glu Pro Asp He Met Cys Val Gly Lys 

260 265 270 

Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

Lys Val Ala Gin Leu He Arg Ser Pro Glu Gly Gly Gly Yal Leu Met 

290 295 300 

His Gly Pro Thr Phe Met Ala Asn Pro Leu Ala Cys Glu Val Ser His 
305 310 315 320 

Ala Ser Leu Glu He He Glu Thr Gly Met Trp Gin Lys Gin Val Lys 

325 330 335 

Lys He Glu Ala Lys Leu He Ala Gly Leu Ser Pro Leu Arg Cys He 

340 345 350 

Pro Gly Val Ala Asp Val Arg Val Leo Gly Ala lie Gly Val lie Glu 

355 360 365 

Met Glu Gin Asn Val Asn Val Glu Glu Ala Thr Gin Ala Ala Leu Asp 

370 375 380 

His Gly Val Trp He Arg Pro Phe Gly Arg Leu Leu Tyr Val Met Pro 
385 390 395 400 

Pro Tyr He Thr Thr Ser Glu Gin Cys Ala Gin lie Cys Arg Ala Leu 

405 410 415 

His Ala Ala Val Lys Gly Lys 



ATGCCATTTT TATTTGTCAG CGGCACCGGA ACCGGGGTTG GAAAGACCTT CTCCACAGCC 60 
GTTTTGGTTC GTTACTTAGC CGATCAAGGA CACGATGTTC TGCCCGTAAA GCTCGTCCAA 120 
ACAGGTGAAC TTCCAGGCGA AGGAGACATC TTCACCATTG AACGCTTGAC TGGAATTGCT 180 



420 
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5 

GGAGAGGAAT 
GGGATCGAGC 
GATCGCATCA 
ACCCTGGCAG 
TTGGGAAGCC 
GTCTTGGGAG 
CTCGAAGAAT 
TCACGGGTGG 
CCGCCGGCAA 



TTGCTC6TTT 
CAATACAGTT 
TTGTGGTGGA 
ATGTTGCCTC 
TCAACGCTGC 
TCCTCGGCGG 
TTGAGAGAGT 
AGGGGTTCGT 
GGTGA 



CAAAGACCCT 
TGATCACATT 
GGGCGCTGGT 
CGCTTTGAAT 
TGAATTAAGC 
TTCGATCCCT 
CACCGGCGTG 
CGAAAAGCAA 



(4) 

CTTGCGCCAA 
ATCTCGTGGC 
GGCCTGCTGG 
GCACCCTTAG 
GTTGAGGCAG 
CAAAATCCTG 
CCCTTTTGGG 
TCTTTTCCGG 
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ATCTGGCAGC 
TTCGTGGTTT 
TCAGATTAGG 
TGATTTGGAC 
CAAACCGCCG 
ATCTAGCTAC 
GAGCTTTGCC 
CCCTTGATGC 



CCGACGAGAG 240 

TGACGAOCCA 300 

GGAAGATTTC 360 

AAGCACCGGA 420 

AGGACTCACA 480 

GATGCTTAAT 540 

GGAAGGGTTG 600 

CTTTAAGAAA 660 
675 



Met Pro Phe Leu Phe Val Ser Gly Thr Gly Thr Gly Val Gly Lys Thr 

1 5 10 15 

Phe Ser Thr Ala Val Leo Val Arg Tyr Leu Ala Asp GJn Gly His Asp 

20 25 30 

Val Leu Pro Val Lys Leu Val Gin Thr Gly Glu Leu Pro Gly Glu Gly 

35 40 45 

Asp He Phe Thr lie Glu Arg Leu Thr Gly lie Ala Gly Glu Glu Pbe 

50 55 60 

Ala Arg Phe Lys Asp Pro Leu Ala Pro Aso Leu Ala Ala Arg Arg Glu 
65 70 75 80 

Gly lie Glu Pro lie Gin Phe Asp Gin He lie Ser Trp Leu Arg Gly 

85 90 95 

Phe Asp Asp Pro Asp Arg lie lie Vai Val Glu Gly Ala Gly Gly Leu 

100 105 110 

Leu Val Arg Leo Gly Glu Asp Phe Thr Leu Ala Asp Val Ala Ser Ala 

115 120 125 

Leu Asn Ala Pro Leu Val He Trp Thr Ser Thr Gly Leu Gly Ser Leu 

130 135 140 

Asn Ala Ala Glu Leu Ser Val Glu Ala Ala Asn Arg Arg Gly Leu Thr 
145 150 155 160 

Val Leu Gly Val Leu Gly Gly Ser He Pro Gin Aso Pro Asp Leu Ala 

165 170 175 

Thr Met Leu Asn Leu Glu Glu Phe Glu Arg Val Thr Gly Val Pro Phe 

180 185 190 

Trp Gly Ala Leu Pro Glu Gly Leu Ser Arg Val Glu Gly Phe Val Glu 

195 200 205 

Lys Gin Ser Phe Pro Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 
210 215 220 



m*m i o i m*m 1 ~~ 9 (D^rntMzmmtsntt 

[st** 1 1 ] m*m 1 ~ 9 (o^rtifrtz&Miznft 

DNARfr^ KpB Y 5 0 3 »J 

[m&m 1 2 ) mxm 10-11 <» \,*-?t\fr\z&9i<D 

m*m 1 3 ] mxm 1 2 12*03 »j *mmm&mm so 



[0 0 0 1] 

h7>X7X7-WfXftetf>*»t 
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(5) 

7 

^7^ /^;i^>&7^y h^>x7x^— tfRt;/ 

[0 0 0 3] £fctf*^>fct fcK Sfrfc, 10 
[0004] 

■hLTte, rt?)V7. (Bacillos) JS, lyl'JtT (Es 
cherichia) JB, r^DA^xU^A (Agrobacterium) 

^DtWfU^A (Chromobacterium) «v x^. 
-K^X (Pseadoaoaas) (Art a? 

hrobacter) M*©***Sffl^**tt3&t»&nrt> 
5. C&&8B85 6 - 1 6 0 9 9 8*l&&) . ££~ft£ 

Ztt*?tt&>bmM2ftT\,*2> <09*_tf H. Yamagata 
et ah Agri. Biol. Chei., 47, 1611, 1983). L^L 

8MP|tf>fc«£> (Y. Izumi, K. Ogata, Adv.Appl. Microbia 
I. 22, 155-157, 1977). tf^>fiWMILa^&td 

[0 0 0 5] X^WJffi±^<Of!j^Sr^-r^^ 

(Brevibacterium flavum) MJ-23 
3, ^Ut/^fUW • h:77-*>*/* (Brev 
ibacterium lactofernentum) ATCC 1 3 8 6 9, n 
UWfU^A • tf)l*$*& (Corynebacteriua gl 
ntaiicma) ATCC3 183 1, ^Ukf/t^-rU 9 A • 
7>€^7WX (Brevibacterioa amoniagenes) A 40 
TCC 1 3 7 4 5^ii, lf*^>R*tt£tf l/t*D. 

[0 0 0 6] tf^XO^dttCH^-r-SaCT^LT 

£0, bioA, bioB, bioC, b i oD, bi 
oF, b i oH2£W#St^^tOT^nT^5. 
C(F>o*>* bioAIJ7, 8-y7^y^7W>e7 
5/ h7>^7X7- tf, b i oBlietf>-»t^ 
-if, b i oCtefcf^'J^CoAv^^-if, bio 
DttxX^*tr^>-»-t^— if, bioFH7-^ 50 



ftBB¥4-3 3 0 284 

-WZZtAWZtl* bloHf^TH ^<D»^ 
te, ££9J5J&>TfcH (A. I. Otsuka et. al.. J. Bio 
I. Cbem. 263, 19577-19585, 1988) . bio 
A, b I oB, b i oC, b i oD, b i oF&fc^Si 
b i oABFCDte£^D>£7&*£LT£D, 
m\t, b I oA<hb I oBit^<DWir#lE-r^^V 

a><D&&*tom'r2>Z.£l)Wt>tiT^Z>. (J. BioL 
Cbem. 263, 1013-1016, 1988) . 
[0 0 0 7] 

[0 0 0 8] 

*?>&Jk&<DU*J*mmW\*» 4K£fcbioB, b 
i OA, b i oD©=S(Dbf^>±^tcM4*r-5M 

* ^ t &&^tn £5&drr* \zm-Dtt. 

[0 0 0 9] ri>< LT**Wfci:ntf, (1) n'J^I 
8BIfi5fe©y75y^7W>K75;h7>X7X7 

ef«*trDNAWrfr. (2) ^DNA»f>V^A$n 
^M^7X$ H. (3) MM77XS HT^H 

«m*nfcau*ffliBM, (4) K3u^w®$m« 

U ^«^^IIv7^/^^^r/>K7^y h7>X7 
x ^ -if Rt;/X«5r 7. ^ If > -> >ir ^ -if 
^•arL*^Ct^»a«J:-r<5v75y'<^rf>»75 

/ K^>x7x^-ifRt;/xttxx^br^7 c >x> 
•fe * -if aa&fi&tftttt 2 

[ooio] &T*&w\z^x2*>\zvtm\z%Lm? 
[ooi i] rv?r^/^^rf>^75y h 

^>X7X5-if2fet;/X«5 r X^lf^7 c >v>ir^ 
-if*n-F-r^3te^^tJDNA»rM-J (£4Tcn 
^ fbloA b i oD0ftf-j <hK»-T-5^i^*^>) 

7-^r h-8-75/^^l/^>Sd^7. 8-x 
7 5^<^;Wzf>K'N<Da!^S^$«fit-r^B*, "T^: 
^y7^y^7W>S7^y h7>X7X5-if£ 
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n-F-Tfc&T (b 1 oA) Rtf/X\t7, 8-^7^ 

H-r^a^T (b i od) <Dwm&nut^?tifr-jj 

(Ofc^S^ifDNA&frTfc*. 
[0 0 1 2] ±SBb 1 o A b i oD&rfr©#j£Si,hfc 
nt)*mmmvbnttft\z16feistiZ>h<D 

TttfcV>#, HRWfctt* ;/Ufcf/t^U£A . 
AMJ-2 3 3 (FERM BP-1 497) *5<J;tf-?- 
(D&Xfc ZfU\ZA9 : rW&-7>*:-7y*X (Br 
evibacteriun aiBBoniagenes) ATCC68 7 K I^A 
TCC 1 3 7 4 5. HATCC 1 3 74 6, 
■xU^A • (Brevibacteriui divaricatu 

m) ATCC 1 4 0 2 0, 7l> tfA^x'J ^A • h 
77— ^>5^A (Brevibacteriim lactoferffientnm) A 
TCC1 3 8 69, 3U*/^r'J^ * SMl^ftA 

(Corynebacterium glutamics) ATCC 3 183 1^ 
mWzmZtlZ. 

[0 0 1 33 cn^O^MW^b i oA b i 

[0 0 1 4] ±g2b I oA b i oD»f>m* ±©3 U 
2 3 3«c (FERM BP- 1 4 9 7) <&lfeft#±K:# 

[0 0 15] ftf, yVKrtZy-WU • 
- 2 3 3*(D*^*^5fefi^DNA^aJT^, COD 
SfefittDN A$il3&:WIBKR, WAtf S a u 3 A I £ 
HUT, DNA»rfrO*f3^»2 0-3 Okblcfc** 

[0 0 16] ^^n^DNAlKM-&=lX^ K^**-* 
*tfpWE 1 SfcffAU K€\ ADNA in v 

hro Packaging Kit^fflt^^SHAJCJ; b i oA 
&*W*b i oDO*£L*:;*;«®gJM* (Journal of 
Bacteriology, vol 94, p2065-2066> 1967fttfJoarDal 
of Bacteriology vol 112. p830-839. 1972#BB) \zm 

at*. fcr*^>fc**fcv»awi 

[0 0 17] ^^n^^SIB««ci:03X^HDNA* 

e;^f'J ^A • 7^AAM J - 2 3 3#$fefc#l&3fc<D 
bioA b i oD»rM-«:*K-li§t5^(h^Tt 

[0 0 18] fr< IT^^n^b 1 o A b i oDBrfr 
tt> *££#fcJ2 0-3 0kb£*£<* ^/flfcJTfc^GO 

[0 0 19] ^{C, ±!2T^^nfcb i oA b i oD 



(6) &B8¥4 -330284 

10 

H*>nSDNA8rH-£, *»MT«filiJtEfc'<**-;/ 

wvmmz&2>mn&mz£o. meb i oa»si> 

teb i oD<D*£Lfc*&»£JM*i;:*ATS. CCO* 
VM)WrW!± • 7 J -2 3 3$Mfcfe#&3fc 

ObioA b i oD^fr£«8- Wrr*£<h#T€r 
[0 0 2 1] £<7>J;51e:LT#5tt£b i oA b t o 
J - 2 3 3#©&fc{fcDNA£fcllEIM&S a u 3 A I 0> 

»»»«Pfc<fco«joat, set-ens, Mmssa 

# [0 0 2 2] C<Dfcj4. OkbtDb i oA b i oDift 
[0 0 2 3] ftis, SJKBJRICJ:* 

[0 0 2 4] &tt. r«BrKH-a>*#$j Rtf:/?** 
ML XvX'Jkro'J©7Ay77-y (Aphage) 

4>DNA&HH*SHind iwcwmisTnznz'AJ-m 

y^«»*»*«^*«*ICtt* XyX'Jt7 0'J© 
77< • X7^X1 7 4 77-v (<f>x 1 7 4 phage) 
<DDNA£$llfi»§|iHae IIIT^J»rUT#e>n^^ft 
gE&CDDNA^*<D^-#U7£UJU7a F»lTO 

T, lkbJ^±©»rH-^€$JCOViTtl, U7^D- 

xyj«aac»fcj:^T»&n*««fta«u. »o. 

1 kb3^ (=> 1 kb*&<DJ£)V<Z>:fc€?£ to V^T« 4 »J 7 
Lit. 

[00 2 5] 
[^2] 
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BarnHI 1 
Dr a I I 1 
Sac I 1 
Xho I 1 
±gau*, 2. 7 kbcOXho l#lffffifrfc£fcv7 

BEWDNABrtfiCfi^Sft*. 
[0 0 2 6) ^<UT, ±ffiLfcb i oA bi oD D 
NA»rfr*|;:^3:ft*b ioA bi oDH 
^xU^A • J - 2 3 3%MDNA^WS* 



H 2 



Sac I 1 
Drall 1 
BamHI 1 
*K tT^en^DNA»rn*^ii^Fn'-Hfilig<D»^r 
HcfcD, bioA, bioDH ®l&8*Xh o I fttf 
Sal IT^Offl^tlCioTllSft^. 7 kb* 
<Z>DNA»?fr*CD, Xho l&&WCb i oA. -e<OT 
iSSall ffi&fiJKb I oD<D&MWteZGVT6im* 

[0 0 2 9] &±£P>£Lfc*££#tt4. 0 kb, ft 
2.7 k bOb i oA bloD DNA^O^ii 
SJ»r&£H 1 IZTfi?. 

[0 0 3 0] iELfc^l/Jf/t^xU^A • 77 

MAMJ-2 3 3<Z>$fefi#£, MIBKkSal I 

DNA»rfr£J!H>T, ^-(DlJISfi^y^^^ HpUC 



9)»rgrfrO*g£ (kb) 

0. 8. 3. 2 

1. 2. 2. 8 
1. 8> 2. 2 
1. 3, 2. 7 

*8M§S a 1 I RtfXh o I ?W)&-tCtlZ&*DT&t> 
n**£3>&l*j2. 7 k b©DNABrfr*l£<&£ft*t> 

[0 0 2 7] ±Stt2. 7 k bODNARftM"^ 2*>\Z 

io &m<D®mnmr®mLttt$0mmBimmf®mm 

[0 02 8] 
S3] 

iagfSrfr<P;*:g3 (kb) 
0. 9, 1, 8 
1.5, 1.2 
1.9, 0. 8 

1 8£fc«pUC 1 9W^yrt+^^l/tf H 
39 (dideoiy chain teroination &) (Sanger, P. 

et al., Proc. Nat. Acad. Sci. USA 7 4, 54 6 3. 
1 97 7) \Z&r>Vtft?Z>CiztfiT&Z>. 
[0 0 3 1] *><LT. £g£^*©^:/>U-:r> 

75 y h^>X7X^-1f£n-K-fSftfeT (b i o 
A) I*, #<Dffi^#^lT7K£n*fi^£^S4 2 3 
07a;*$3-H« 1 2 6 9<D&gttJ;0#l&;* 

fc^P (b i oD) te, &<DE^#^2T^$ft*ga*J£ 
,30 #T*2 2 4©7*yifc£3~Kr*6 7 2<0&&# e J; 

1 



ATG GAA AAC CCC AGC nG CGC GAG CTT GAT CAC CGA AAC ATC TGG CAC 48 
Met Glu Asn Pro Ser Leu Arg Glu Lea Asp His Arg Asn lie Trp His 

15 10 15 

CCG TAT GCC GCG CCG GGC GTG CGC AAC AGA CTC GTC ACC AAC ACT GAT 96 
Pro Tyr Ala Ala Pro Gly Val Arg Aso Arg Leo Val Thr Asn Thr Asp 

20 25 30 

GGG GTG TTC TTG ACG CTG GAA GAT GGC AGC ACC GTG An GAC GCG ATG 144 
Gly Val Pbe Len Thr Leu Glo Asp Gly Ser Thr Val He Asp Ala Met 

35 40 45 

AGC TCC TGG TGG TCG GCA ATT CAT GGA CAC GGA CAC CCC CGA CTG AAA 192 
Ser Ser Trp Trp Ser Ala He His Gly His Gly His Pro Arg Leo Lys 

50 55 60 

CGT GCC GCC CAA AAA CAA ATC GAC ACC ATG ACT CAC GTC ATG TTC GGC 240 
Arg Ala Ala Glo Lys Glo He Asp Thr Met Ser His Va) Met Pbe Gly 
65 70 75 80 

GGA CTA ACC CAC GAG CCC GCC ATT AAG CTC ACC CAC AAA CTC CTC AAT 288 
Gly Leu Thr His Glu Pro Ala He Lys Leu Thr His Lys Leu Leu Asn 

85 90 95 
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(8) #0IW4-3 3O284 

13 14 
CTC ACT GGC AAT GCC TTT GAC CAC GTC TTT TAT TCC GAT TCG GGC TCG 336 
Leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

GTC TCG GTG GAG GTC GCC ATC AAA ATG GCA CTG CAG GCC TCC AAA GGA 384 
Val Ser Val Glo Val Ala lie Lys Met Ala Lea Gin Ala Ser Lys Gly 

115 120 125 

CAA GGC CAC CCG GAA CGC ACA AAA CTC CTC ACC TGG CGG TCC GGC TAC 432 
Glo Gly His Pro Gla Arg Thr Lys Lea Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

CAC GGA GAC ACA TTC ACC GCG ATG AGC GTG TGC GAC CCA GAA AAT GGC 480 
His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Gla Asa Gly 
145 150 155 160 

ATG CAT AGC CTC TGG AAA GGC ACA CTC CCC GAG CAG ATT TTC GCC CCC 528 
Met His Ser Leo Trp Lys Gly Thr Leo Pro Gla Gla lie Phe Ala Pro 

165 170 175 

GCC CCA CCA GTT CGG GGG TCA TCG CCG CAG GCA ATT TCC GAG TAC CTG 576 
Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala He Ser Glo Tyr Leu 

180 185 190 

CAC AGC ATG GAA TTG CTT ATC GAC GAG ACC GTC TCC GCA ATC ATC ATC 624 
His Ser Met Glo Leu Leu lie Asp Gin Thr Val Ser Ala lie lie He 

195 200 205 

GAA CCG ATC GTC CAA GGC GCT GGA GGC ATG CGC TTT CAC GAT GTC GCA 672 
Glu Pro He Val Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

CTC ATT GAA GGA GTC GCG GCA CTG TGC AAG AAG CAC GAT CGT TTC TTG 720 
Leu He Glo Gly Val Ala Ala Lea Cys Lys Lys His Asp Arg Phe Lea 
225 230 235 240 

ATC GTC GAT GAA ATT GCC ACC GGT TTC GGC CGC ACC GGT GAA CTA TTT 768 
He Val Asp Glo He Ala Thr Gly Phe Gly Arg Thr Gly Gla Leu Phe 

245 250 255 

GCC ACG TTA AGC AAT GGC GTA CAA CCA GAC ATC ATG TGT GTG GGC AAG 816 
Ala Thr Lea Ser Asa Gly Val Gla Pro Asp He Met Cys Val Gly Lys 

260 265 270 

GCC CTC ACC GGT GGA TTC ATG TCT TTT GCC GCC ACT GTA TGC ACG GAC 864 
Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

AAG GTG GCT CAA TTG ATC AGA TCC CCA GAA GGC GGA GGT GTG CTG ATG 912 
Lys Val Ala Glo Leo lie Arg Ser Pro Glu Gly Gly Gly Val Lea Met 

290 295 300 

CAT GGC CCC ACC TTT ATG GCT AAT CCT CTG GCC TGT GAG GTT TCG CAC 960 
His Gly Pro Thr Phe Met Ala Asa Pro Leo Ala Cys Glo Val Ser His 
305 310 315 320 

GCT TCG CTA GAA ATC ATT GAG ACC GGC ATG TGG CAG AAA CAG GTT AAA 1008 
Ala Ser Lea Gla He lie Gla Thr Gly Met Trp Glo Lys Glo Val Lys 

325 330 335 

AAA ATC GAA GCC AAA CTT ATC GCA GGC CTT TCC CCA CTT CGA TGT ATT 1056 
Lys lie Glo Ala Lys Leo He Ala Gly Leo Ser Pro Leo Arg Cys He 

340 345 350 

CCA GGA GTT GCC GAT GTC CGG GTT CTC GGC GCG ATT GGC GTC ATC GAA 1101 
Pro Gly Val Ala Asp Val Arg Val Leo Gly Ala He Gly Val He Glo 
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15 IS 
355 360 365 

ATG GAA CAA AAT CTG AAT GTC GAA GAA GCC ACT CAG GCT GCA TTA GAT 1152 
Met Glu Gin Asd Val Aso Val Gla Glo Ala Thr Gin Ala Ala Leo Asp 

370 375 380 

CAC GGT GTG TGG ATC CGC CCC TTT GGA CGC TTG CTC TAT GTC ATG CCC 1200 
His Gly Val Trp lie Arg Pro Phe Gly Arg Leo Leu Tyr Val Met Pro 
385 390 395 400 

CCA TAT ATC ACC ACG TCA GAG CAA TGC GCA CAG ATC TGC CGC GCG CTT 1248 
Pro Tyr He Ttar Thr Ser Gla Gin Cys Ala Glo lie Cys Arg Ala Leu 

405 410 415 

CAT GCT GCA GTT AAA GGA AAA TAA 1272 
His Ala Ala Val Lys Gly Lys 
420 

E#l#*t : 2 

ATG CCA TTT TTA TTT GTC AGC GGC ACC GGA ACC GGG GTT GGA AAG ACC 48 
Met Pro Phe Leu Phe Val Ser Gly Thr Gly Thr Gly Val Gly Lys Thr 

1 5 10 15 

TTC TCC ACA GCC GTT TTG GTT CGT TAC TTA GCC GAT CAA GGA CAC GAT 96 
Phe Ser Thr Ala Val Leu Val Arg Tyr Leu Ala Asp Gin Gly His Asp 

20 25 30 

GTT CTG CCC GTA AAG CTC GTC CAA ACA GGT GAA CTT CCA GGC GAA GGA 144 
Val Leu Pro Val Lys Leo Val Glo Thr Gly Glu Leu Pro Gly Glo Gly 

35 40 45 

GAC ATC TTC ACC ATT GAA CGC TTG ACT GGA ATT GCT GGA GAG GAA TTT 192 
Asp lie Phe Thr He Glo Arg Leo Thr Gly lie Ala Gly Glo Glo Phe 

50 55 60 

GCT CGT TTC AAA GAC CCT CTT GCG CCA AAT CTG GCA GCC CGA CGA GAG 240 
Ala Arg Phe Lys Asp Pro Leo Ala Pro Asd Leu Ala Ala Arg Arg Glo 
65 70 75 80 

GGC ATC GAG CCA ATA CAG TTT GAT CAG An ATC TCG TGG CTT CGT GGT 288 
Gly He Glo Pro He Glo Phe Asp Glo lie He Ser Trp Leu Arg Gly 

85 90 95 

TTT GAC GAC CCA GAT CGC ATC ATT GTG GTG GAG GGC GCT GGT GGC CTG 336 
Phe Asp Asp Pro Asp Arg He He Val Val Glu Gly Ala Gly Gly Leo 

100 105 HO 

CTG GTC AGA TTA GGG GAA GAT TTC ACC CTG GCA GAT GTT GCC TCC GCT 384 
Leu Val Arg Leo Gly Glo Asp Phe Thr Leo Ala Asp Val Ala Ser Ala 

115 120 125 

TTG AAT GCA CCC TTA GTG ATT TGG ACA AGC ACC GGA TTG GGA AGC CTC 432 
Leu Asd Ala Pro Leo Val He Trp Thr Ser Tor Gly Leo Gly Ser Leo 

130 135 140 

AAC GCT GCT GAA TTA AGC GTT GAG GCA GCA AAC CGC CGA GGA CTC ACA 480 
Asd Ala Ala Glu Leu Ser Val Glo Ala Ala Aso Arg Arg Gly Leo Thr 
145 150 155 160 

GTG TTG GGA GTC CTC GGC GGT TCG ATC CCT CAA AAT CCT GAT CTA GCT 528 
Val Leu Gly Val Leu Gly Gly Ser He Pro Glo Aso Pro Asp Leo Ala 

155 170 175 

ACG ATG CTT AAT CTC GAA GAA TTT GAG AGA GTC ACC GGC GTG CCC TTT 576 
Thr Met Leo Aso Leu Glo Gio Phe Glu Arg Val Thr Gly Val Pro Phe 
180 185 190 
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(10) &BB¥4-330284 
17 18 
TGG GGA GCT TTG CCG GAA GGG TTG TCA CGG GTG GAG GGG TTC GTC GAA 624 
Trp Gly Ala Leu Pro Glu Gly Leu Ser Arg Val Glu Gly Phe Val Glu 

195 200 205 

AAG CAA TCT TTT CCG GCC CTT GAT GCC TTT AAG AAA COG CCG GCA AGG 672 
Lys Gin Ser Pbe Pro Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 

210 215 220 

TGA 675 



J:S©»g£^£S^LT&S*&iB©v7^ J <y 

A \i^y 9 V >#» S ys t em-IP 1 us *m ^T&&2tlft 
t>©T<fcoTfc<U>. 

[0 0 3 2] SfclWBOJttK^HfA^T-U^A • Vy 
AAMJ-2 3 3«M*DNAi^M$ns*%^ 
©DNAgftf-fcL y7i/^7W>K75yh7>X 
7X7 — t? Rt;/XttfXft \L*T > v >iz * — M £ 

<&©t&ot ^ne©»»*©^f * 

5593© b loAbi oDtftf-K&^sn*. 
[0 0 3 33 *891©b I oA b 1 oDMrHii. 3 "J 
^111^^7X5 K©£B*im«tg£irl*i8fc^£4> 

a y *fi«iBT^75 /^^;prf>»7^ y h7>x7 

X 7 — \f fttf/Xtt^X T 1 * tf^^>> >-fe$r-~ tf©!S 
[0 0 3 4] #fg9i©b i oA b 1 oDWrfr*3IAr 

ftE¥2-4 2 1 2^li*lC5B^$nT^S^7X^ 
K P C R Y 3 0 ; #B¥2 - 2 7 6 5 7 5«fi|ldn 
$tlT^^^7A5 KpCRY2 1, pCR Y2KE, 
PCRY2KX, PCRY3K7, pCRY3KE» p 
CRY3KX ;#B¥1-1 9 1 6 8 6-92MRfc:B«3 
nt^5^77S KpCRY2RtfpCRY3 ; ftBHPB 
5 8-6 7 6 7 9^8£ffi«©pAM3 3 0 ; ftW&3 
5 8- 7 7 8 9 5^&*SK:fci*©pHM 1 5 1 9 ; ft§8 
©5 8- 1 9 2 90 On'&mZ®m<DpAJ 6 5 5. p 
A J 6 1 IRtfpAJ 1 84 4 ;ftKBS5 7-l 34 5 
0 O^JcEltOpCG 1 ; &mW5 8-3 5 1 9 7^ 
$8KSifc©pCG2 ; WSBSBS 7- 1 8 3 7 9 9*Mtfg 
KIE«©pCG4fttf pCG 1 l^^^f^C^AtT^ 

[0 0 3 5] Ctt£0*Tfe3y*9fin0>ffi£'t?* 



£t>^t>©tfSF£L<* «*tf:/?A3 FpCRY3 
0, p CRY 2 1 , p C R Y 2 KE> p CR Y 2 KE, 
PCRY2KX. pCRY3K7 v pCR Y 3KE, p 
C R Y 3 KX#SB8 fcttffl 3*1*. 
[0 0 3 6] iffi^X^ H^^-pCRY3 0£H 

A (Brevibacterium statioois) I F0 12 144 (F 
ERM BP-2515) fr£>7?Xz. Hp BY 5 0 3 
DNA£*&a! (^©^7A5H©P«B«^ra¥l-9 5 

a? 7 8 smtm&m) u wmmmxho i T±zz*m 
4.0 k bo^x^ Favi&mmmmzmzi&fc?*: 

^&DNA$rtt-£«JD{ilU SHrBBMSEcoR Ifccfctf 
KpnIT^^«2. lkb^X^HOD^it 
«fig£^*fc^£^tmNAtfK-£#DtfiT. 
©P^KM-^^^A^ HpHSG2 9 8 (SigjfiW ©E 
coRK Kpn 1 ®&RTJs a 1 I Btt 
t\Z&K>, -fyX* M^^-pCRY3 0$3BS-r^ 

[0 0 3 7] Jfcfc % J:^7X^ ,©*$^ 

5(7 ©b I oA b i oD0r)t©*Ate, tott??** F 

*#*-wzi mm td\mttz>U!m%mL&* &m 

fBPp3&T0§3?U ^tZlZ^mob I oA bioDH 

^)S:iias^r^^-DXAo??rK 

[0 0 3 83 HfcHICte, 0WL«MB:/*A5FpCR 
Y3 0^mxho IT5Bf?£ii\ ^^(cglJE^IB 

40 3#jft4. 0 k b©b I OA b i oDgrtf"** DNA'J 
X-Wm%2<£Z>^t\Z£Dft5Cttirt2Z>. 
[0 0 3 9] C©iolCLTig^n-6^A5 HpC 
R Y 3 0 K#«W©*#**ftt4. 0 k b©DNAKfr 

£#ALfci&«*;/^XS F«. v7^y^^;vrf>s 
h7>X7X7- tf&lX^X^tf^>>>-fe 

iKo-oT*o. ^fe»ii^n*^7X=Hpc 

R Y 3 0 — b I o3,!:^U. ^X^HpCRY3 
0-bi o3©8j£lCOUTIi* frft^temSRVAlZ 

so &^xzc>iz&mizt&m?z>. 
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[0 04 0] £0>:/5X* FpCRY3 0-b i o3(Z> 

[oo4i] ♦ancis^xs KTawfc&ua* 

f ) J T )A'77AAMJ-2 3 3 (FERM BP-1 J0 
4 9 7), :7>tfA£^'J£A • 77AAMJ - 233 
-AB-41 (FERM BP— 14 9 8) » ^Hf/K 
^f'J^A-77AAMJ-2 33-ABT-l 1 (F 
ERM BP-1 50 0) . 7"^e/^fV»)A • 77 
/tAMJ-2 33-ABD-2 1 (FERM BP-1 
4 9 9) «]QW»f6tl«. 

[0 0 4 2] ftfc. Ig^FERM BP— 1 4 9 80 
■tttt. FERM BP- 1 4 9 7©I«ci&a«ctLT 

D L - a -75 yBKKttSaSttfcft^snfcx* / 

(ttftflB 59-28398^ # 
KtR3^4H#|R) . FERM BP- 1 5 0 0 

FERM BP-1 4 9 7 £V 
fcL-a-7^yiKh7>77^ 

(#W03 6 2 - 5 1 9 9 8 *fi«#J» . $6 
IC, FERM BP-1 499CO®J»«FERMBP- 
14 9 7<D®fc$|£#<hLfcD-a-7^/K&7 ; 75 
±- "M5»tt*ll»T** (ft Iff PS 6 1 - 1 7 7 9 9 3 

[0 0 4 3] ^n6C0|ft±^C0iffllC, ^UtfA^xU^ 
A • 7>^-7y^X (Brev i bacterium anion iagene 30 
s) ATCC6 8 7 L [^ATCC 1 3 7 4 5. f^AT 
CC 1 3 7 4 6, ^l/K/tdrf'J^A'f/tU^^A 

(Brevibacteriun divaricatum) ATCC 1 4 0 2 0, 
^tfA^xU^A • 5*h77-;*>*A (Brevibac 
teriuiB lactofernentun) ATCC 1 3 8 6 9, a'J^ 
/^fU^A • tfJV&^tilx (Corynebacterium glutan 
icon) ATCC 3 1 8 3 1 LTJB*>* 

[0 0 4 4] tt^itl/T^UfWf'JW • 77 
/1AM J - 2 3 3 40 
t«y7XaFpBY5 0 2 (#HB36 3-3 67 8 

SOT, *<&<fc7fc*&i;:B:. *®«<tr)y7Xa Kp 
by 5 o 2£l$i£*S£<haiM£Lv>. ^n&otsrf? 

XSKpBY502 LTfct 

TBact. Rev. 36 p. 361-405 (1972)#J8j . 
X*HpBY502 ^A^WIC^-TS^CD-W^^ 
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[0 0 4 5] S^Utf/l^xU^A • 77/UM J - 
2 3 3©^W^^±l'ia*1-S»ft©T^U^>^U 
>^ (»&: 0. 2-5 0 ug/nl) feb<ttX^y*A 
* H {mm : 0.2-50 us/ml) 3?££-tf#Jfi 

5S££IBSLfc#&, *J2 4B#[h1*J3 51CTJ&§rr*. 
**Mc*#RSa^*JfilC**U, *J3 5^*12 B*& 

tfillf££fTK 7*77^KpBY5 0 2^»^ntT 

£<B*ffKJ:D:/7X5 FpBY5 
0 2#&£$nfc:/Ufcr/1£x'J'}A • 77/UMJ - 

[0 0 4 6] ^<Ocfc7K:bT^e.nS^^tfA^xU^ 
A • 77/tAM J - 2 3 3 teXm^OMft^yXZ K 

<DMnm&&tLx\t> DNA£$m:/i;MS£am 

[Satoh,Y. et al, Journalof Industrial Microbiolog 
y, 5, 159(1990)#M] . 
[0 0 4 7] ±&<0jj&VM&1fc&LT®ZtlZi;7li 

WAtf^l/tfA'^-rU^A • J -2 3 3 

[0 0 4 8] tt*tt£**SL mmm^zstsm 

>*x^A, HMfc7>«=«>A, 8!&7>*x^A. ^ 

*w^*n*wiia'bL<ttjBftUT»v^n*. tut 
[0049] mma. at5*©»» 

WftfrTK, fc)2 0-4 0t: % «F^L<tt2 5-3 5<C 
»*U<tt7-8tfirCfyl^ ttft+ttyNDlRttKX 

[0050] *«Bittf««>6i*aaft». $f*L<«i 

-5^S^> 5Efc:$f3:L<tt2-3£ft*T&*. £ 

[0 0 5 1] C©i^fc:LTft6n<5«fl«^€»a*Cf» 

[0 0 5 2] LT««$n^ffiWi k 
Lfc«£lcit^T^75/^^:J>®7^V h7>X 
7 X 7— tffttf /Xtttf e^> v >ir^— t? 

[0 0 5 3] BW*:i*rlCM4-$nfc. y7^y^?W> 
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3 14-3 3 3H^#fi&] \Ztf?Z>Zt\Z&r), Wfrft 
<&£aS£#febfc&. Coomassie Brilliant Blue R- 

m*.\t77)Wi'7im Ultro ScaD XL U-if- 

[0 0 5 4] ±f2<D*D< v7*y^;i^>r£7Sy b 

[0 0 5 5] *W»»-ett, 7U\*rt9TV*J>' 77 
A* AM J - 2 3 3^by75y^^;^>K7^y h7 

>X 7 X y — fcf RtfxX tf *^ > x >iz * — tT $ n 
-F-r*«e^ (b 1 OA b i oD) £^tIDNA»r 
KZmmU SDNAI&tf-££ALfci^A:/7XS F 
^IX^WbTA^-rU^A • 77/UMJ-2 3 3ft 

a / h5>X7X7-1?RtX/X«7 ; X^lf^>v 

^Hf^fWA- 77/UMJ-2 3 3fi*t* 

[0 0 5 6] V>*>i$*:3U*3>ffflKte. 3»J*/Wfy 

*. cn^co&fm. m&m<o7*;wtmtfL*DKA<D 

^j^d^-WT^D, eSffllC«7 0-8 0%©D 
NA©«|SHfe&t*D % ##lC£»ftl*£fcT&*£<htt 
9!€>a>T?&£ (Report of the Feroentatioo Research 
Institutes No. 55, P. 1-5, 1980. International Journ 
al of Systematic Bacteriology Vol. 31.P. 131-138, 1 

[0057] &fz. fcr*^>g#tt<Di3U*£iffl», m 

fctf^Ufcf/^^UtfA • 77/UM J -2 3 3 (F E 
RM BP— 1497) , ^UWf'J^A'^h 
77-^>^AATCCl 3 8 6 9 Jfe«fctf3 
•J^A • W$*AATCC3 1 83 llC^T, tf 

(Journal of Bacteriolog 
y. vol 112, p830-839, 1972^ £1* Journal of Bacteri 
oiogy, vol 94. p2065-2066. 1967#8§) ££>£?MeJi 
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(Journal Bacteriology, vol 96. p515r524. 19 

Ltt^. cftzsnvmmmmzvtvfrCoAis 

tf*3-F-rs»ep (b i oC) :&J:tf7- 
4r h - 8 - 7 5 y * ?)Vzi >m> >x K £ zi - F"T 
SfcfcT (b i oF) tffcSLTfcO, £fc4><a:t> 
7, 8-i^7^/^7;Vrf>rt7ay h7>X7l7- 
i^U-F-r^fcfc^ (b i oA) , 
v>-fe^-if^3-K-r^3»e^ (b i oD) *3£tffc? 
J0 *^>5/>**- J fc?£:3-F-fsafeT (b i oB) £ 

[0 0 5 8] rnS<D*££iS£;UUr, ^UbfM^x 
U^A-77^AMJ-2 3 30%^ 

a^»^e»¥«sn^75 y^7;^>K75 y 

> X 7 X 7 — tf Rtf/Xtt^X^* fc**? 1 > v >-fe * - 
-tf&ZJ-F'T^afcT (b i oAfttf/Xhtb i oD) 
$^irDNA»rM-t)*^OieHlC&in, 
^^X^ WM&te&L®Z&3M<k®n. -JVM 
A^fU^A • 77/tAM J -2 3 3Klfc»E>-r, 3»J* 

[0 059] 

wtz&D2z\z&{*miz8im?%. i,fr\,ttifie>. &m 

m tt:«g W <DMfr W I^SSa & ft -5 - » <h ^T^^ O 
[0 0 6 0] 

^? (a) =iu^3!»®^^r-r^br^>^s^%y 

W*«J6A*«(IW:R*2g, (NHO,S047 
g. K^HPO^O.Sg, KHaPO* 0.5g, MgS 
O* 0. 5 g« FeSO«»7H*0 6 Eg. Mn SO< 
• 4-6Ih06ng> ^1^X2. 5g. #-!f5y&5 
g. lf^>2 0 0ag, *aK^7^>2 0 Ojag. ?)V 

n-x2 0g, ibkivyhM iu^NHc, :7V t: 

/^fU^A ■ 77AAMJ -2 3 3 (FERM BP 
- 1 4 9 7) £t!®LTO. D. 2 . 9 lCfc*£T 

^c:^l2g, (NHihSO. 7g. K*HPO« 

0. 5g. KHiPOi 0.5g, MgSO< 0.5g] 
T2lElDt^U^:. COmfr&l 0BlOBM««ffiCfia 

1. -eoftiEi*, t&m^ soric&abxis^fctf 

^>»^iflC«ffi (1$0.2%, SKe7>t-^A 
0.796, KHjPOi 0.05%, KiHPO< 0.0 
5 9S, M g S O* • 7 H 2 O 0.05%, FeSO^-7 
HjO 6ppn, MnSO< • 4-6HiO 6ppo, 7*7 

$>'HCi 1 0 0 tig/*)y h;u. t*^a> • 7^/ 
5» -fe-r#;fctf 5 y^o. 1 ^;io-xo. 2%. «^ 
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1.0*) KftflOU SfcL 

[0 0 6 1] fi^iCLT, ^Wfy«)A'77^ 
AMJ-233 (FERM BP-1497) CDftfcD 

CI 3 8 6 9, □•iWrU^A*^ 
S*AATCC3 1 8 3 1 M^tM©3 U *Sffl3S 

[oo6 2] ±sa (a) m^»bft. zmv>ziv*m 

^>g#&*»B&£«c«, XyXUtTO'J (Esch 
erichia Coli) R8 7 3 (bioA4) , f^R8 7 4 
(b I oF 1 2) . f^R8 7 5 (b i oB 1 7) , f^R 
8 7 6 (bioC18) , ^R8 7 7 (bioD19) 20 
[ ( ) ^tt^®^<7)aeTSI (Genotype) 

12, Journal of Bacteriology, vol 94, p2065-2066 (1 
972) , Joarnalof Bacteriology, vol 112, p830-839 
(1972) #88) . 

[0 0 6 3] Z-ft%<r>Vtt>&imX.m&tWktn 

»*r*. &mv*7>mx&±mm$:m{t%>\ztt&? 

[0 0 6 4] **B*tttl&<B*l£, r/|/E/t*xU*A- 
77/UMJ-2 3 3 (FERNBP- 1 4 9 7) , ^ 
Utf/t^D^A • 5^ h77-^>^AATCC 1 3 
8 6 9, 3UWfU^A- W5*AATCC3 
183 1H &BJfc#> lylU k7 OUR8 73 

(bioA4), (^R 8 7 5 (b 1 o B 1 7) , f^R8 
7 7 (b i oDl 9) £*9*|Lfc#, ER8 7 4 (b i 40 
oFl 2) , {r!R8 7 6 (b i oCl 8) £*§|£LfcjC» 
Dfc. BJfc^, 03 'J ^1 

^-trs^-FT-sag?- (b i oa) , ^x^e* 

^>v>-tr*— bf€n-K-r*it&?- (b i oD) *5£ 
tfbT:*^>->>-t*— t?£n-K*t<5afc^P (b i o 
B) £^LTV>*Cl<ha^5;&>£fcO*:. 
[006 5] 

[£&W2] ^Hf/t^U^A ; 7 7/UMJ -23 
3 &*<DiS7$ 7^7;i^f>K75 / h7>X7X7- 50 
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^ fc^trDNABrfr (b 1 oA b i oDB ffr) (Pfra 

(A) ^fcf/t^xU^A • 77AAM J- 2 3 3©i 
DNA^ttffi 

#Sric*gftA**& ttt/£:»3*2g, (NH«),S04 7 
g, K 2 HPO«0.5g, KH1PO4 0.5g, MgS 

04 0. 5 g, F e SOi • 7HiO 6ng, MnSCU 
• 4-6H»06ng, »fX^X2. 5 g, *1f^/K5 
g, tf^>2 0 0 ag, mm^7^.>2 0 0 ug. 9)V 
n-X2 0g, ftjCPjyhM iu^h;nc, r/nf 
WtUW • 77AAM J - 2 3 3 (FERM BP 
- 1 4 9 7) £fl&*gmmj8T*£U B<*£$# 

trl OnMNaC 1 -2 OaM MJX««ft (pH8. 0) - 
lmMEDTA-2Na$&l 5nlKMlL&. ^IC^P 
x*— t>K£, 0 0ug/nltCfc*<fc5l:: 

asiniu 3 7t:-cii$ra&i&Lfc. ^efe:H^>;nw 

5 ot:T6^ffi^aLT«etfc. zomnmz* &m 

ftM$>Z J S>fr\zmt5Vft&, £S£a<b*HB (5,0 

ooxg, 20m io-i2t:) u 

MJ £A£ 0. 3M£tt*J;5fc&JlDUfc 

^y-;waowic^-r^DNA$^^x»T*^t 
0, 7 0%x^;-;^Lm aftbfc. 

fcDNAl: 1 0nMhUXS»«c (pH7. 5) -InMED 
TA- 2Na£8t5ojl£in*, 4trc-*#BU \m. 

[0066] (b) m&tLftcomm 

±g2 (A) ^T^^UtV\*^x ! J^A- 77AAMJ 
-2 3 3®iDNA9 0 a 1 £®©»i&S a u 3 A I lu 
nit£)flt>> 3 7<CT2 0»MfilB**-tt«»»»Lfc. 
:©S^DNAi:3X5HpWE15 (Xh7^y 
->#&) ^$3IB»*BamH IT^SfLfcft, R'J> 
S{bil!llLitt)0Sig^L, 50mMhUX©»?fc (pH 
7.6), 1 OnMv^XU-f h-;k lmMATP, 1 
OmMMgC h&r;T4DNAU^- tf lunit<Z>6f£# 

[0 0 6 7] (C) tf*^>£^£lcB14-TS#$£=i 
-K*r*a£?£^tKiX3 Hcoatfe 

±ie (B) «T»fc3XSHl««jBK HEX^XU 
t70UR8 7 3 (b I oA4) {*£JBg2*AU 7 
>e>»J >5 Oog£3trBftfeJ& [K.HPO^ 7g, 
KH»POi 2g. (NH < ) l SO < 1 g, MgSO< 
•7H,O0.1g, *1f^/Kl 0g, ^a-X2g 

1 6 g 1 u y hMzmmi izmmv 
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A invitro Packaging Kit £ffit>Tfr^fc. E&±<D£ 
#K**ttfcJ:0. WLitmmi,, i§*ifU;03X:= FD 
NAfcttdJU &3X^F£®R»*fc£03J»rU 7 

pWEl 5<D£2 8. 8kb(DDNA»rM-|Cfin^ 

3 Okb(DDNA«fr^aenfc. *3X5H$pWE 

1 5-b i oA£ifr£Ut. 

[0 0 6 8] (D) b i o A b i oD*fr©^7X5 
H pBlaescript I I ^(Dif^n— 

±E (C) JET^fc3X^ FpWE 1 5-b i oAK^ 70 
£n*DNA*$Affimatt3 0kbfc*£<, SlffittTfc 
HOT, ^^tlfc»rfr<D3^^S^fiE^^H/^ft:T 
Sfcfcfc, 77XS FpBluescript I I (Xh^i?- 

>a<to*iR) ^7^y^7^>875;h7>x 

7X7- MWrX^\z^>^>M^— tf£3- F 
T<531feT (bioA bioD) £-£tjDNA»rtf-£ 

[0 0 6 9] _hlB (C) m-CWtnx* FpWE 15- 
b i oA£fBIB»*Sa 1 lWWtVrzhOt,??* 
S FpBluescript I I £$Rf$jfcS a 1 I T*»»rLfct> 20 
©£»&U 5 0mMHJX««i£ <pH7.6K 1 OnU 
y?tXHh-JK 1 mMAT P» lOmMMgChft 
«T4DNA»J*— Klnnit©ftlS»StBllPl, (&£# 
<D«£tt&»«&T&*) . 1 2TC-C1 5^rm3S^^ 

[0070] »&n&:/*xs PMkftjRK ttftjti^ 

z/O&fe (Journal of MolecularBiology. 53, 159. 19 
70) fc«^X5^X»Jtr • 3UR8 7 3 (bioA4) 
4fc£JMt£&U 7>fcTvU>5 0 mg£<grtf8«*Jfi 
[K2HPO4 7g, KH:PO« 2g, (NHOtS «3D 
1 g. MgSO* • 7HiO O.lg, #+fS/&* 



*10g, ^a-X2gR^ 16gHMlU 

[0 0 7 1] dO«ife±cr)^*tt$:*SICj:0^«« 
U MHU:97?X5 FDNA£fl&ffiU K^X5 
F£fflRS*fcckD!flKU 7^P-xym*«i5: 
ffll»TSI^fctJ:^, z/?X* FpBluescript I I cog 
$3. 9 5kbODNAWM-JCjtaA> £5 4. OkbOlfAD 

NA«fM-*«»snfc. t©^x$H*«K Jbsejy 

tt!C«^l»Ex^XUk7 • 3IJR8 7 7 (bioDl 

9) **jMieau r>K^u>5o«tdt«R» 

ffi [K2HPO4 7g, KH2PO1 2g. <NH«)t 
SO^ 1 g, MgS04 • 7H»0 O.lg, Jrtfsy 

iiog, yjwn-x 2 g&t/s^ i 6 g£&e* 1 u 

[0 0 7 2] ^©»Jft±©5fe*«:*£*ttfc:J:0***« 
U ««*±0^7X$HDNA&atfiU ifc^XS 

I^Ti'OttC^. XyXUt7 • 3UR8 7 3 (b 
i oA4) (»©»«(E«#*^»en&^X5Ft* 
<H8HC. 7^XS FpBluescript I IOg£2.9 5k 
bODNAffifrKiflA. £<*jfo4. 0kb<&#ADNA»rK- 
#©*Sn&. &3tt4. 0kbtf>DNA»rH-£&S<D$! 

Stt. «E*lfc^Lfcfc^OT*"33fe:. C 
®DNAK^oMRH*«Kj»AH«rHl^iK-r. 

[00 73] 
[54] 



%3 75X^ FpBS-b 1 QAD4 

(kb) 



H 1 nd I I I 1 
Xho I 2 
BarnHI 2 

±EO«R»*lC*D1»»^6n*^9X5 FSpB 
S-b i oAD4£**Lfc. 

[0 0 7 4] JK_h(0|$«<fcD, m$Sa 1 
ffl^na, 5?75y^W>B75y h7>X7X7 
— KfcxX^frlf*? >^>fe*— K*3- F-f 
^£^tr££4. 0kb©DNA8rtf-£*§* 

[007 5] 

[£*6«3] b i oAJfctfb i oDQjflgSflKPftfc 
(A) t 5 ^— >3>^3.— ^>h(Df^$l 

&mm2<D (o jgr^en^y^x^ FpBs-b i 

oAD4 3 0wg$S!IEi*XbaI$fHT. 3 7 
1 5#rfi]flI&LT, fl»IP$£fc«<*-efc<Z>^ lmH 



6. 9 5 

4. 25, 2. 7 
3* 75% 3 . 2 

t h i o-dNTP£2ul> 9V/—m¥c (klenow fr 
agnent) 5units£J&Dx£fiT 1 05MflKJ&21*£:. R 

^attf^a<D7xy-;!//^DD^A (i : i) t*w 
40 mmK*mmLtt<D?>. 2. bm&<ox^y-)v^m?L 

DNA£tt«$1*fc. X3ttttU DNA 

£@iRUfc. C(DDNA$^«l, M^EcoRI 
T3 7X:i^KS*IC«tO«J»rUfc. C(D«tt3&^Hfi 
07Xy-j^PD^A (1 : 1) TDNA£ffcW 
Lfc©5* 2. 5«S©X*7-JP£!B*DNA£*tj£ 

[0 0 7 6] ien^DKA^! 0 0 /ilCDE x O I I 
IA-;77- [50dM Tr i s-HCI pH8.0, 
lOOmM NaCL 5mM MgClt. 1 OnM &- 
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1 8 OunitsOX^V^^W7— if I I I £j&D*#^x 

fc. £<D»fc£ 1 1 0 jz iroU->y U >^L, 

^fclpffiUfcl 0 0 u l<DMB*#l✓7--^^A!y:77-- 
(4 0mM#»:*-HJSApH4. 5, 1 0 OnM NaC 
I, lO^'JtD-Jl.) ^'Me^JtaA. 65t:, 5# 

K©«aicJ:ox^v^^wr-if i i i££fc$-ttfc 

(D^3 7t;i::fc£U 5 Ouni tsOMang BeaD^^U7 

M Tr I s-HCl-UM EDT A&fP:7X/-^ 

4 : 1) TIE, DNA£^n^nfl&ffiLfc. JbfS^SU 

^•fcTttJBSIeliKU 7 0 *x* J -)lX9t»VTz(D 

[0 0 7 7] f36n*:DNA£, 50 fx\(D^U/- (k 
lenow) Wy7 7- [7mM Tr i s-HCl pH 
7.5, O.lnM EDT A, 2 ObM NaCK 7mM 

MgCl» o.iaM dNTPs] 

2units<&^/-tffr£iJ0;t, 3 7t, 15#ffi-f> 
ta^-hlt. ^<D^«IC2. 5f&ftODX*/-;P£ 
IDA. SH>^«tCT«:«^0ilXU, 7 0*X*/-;|/T > 

[0 0 7 8] %*>tlttt£m&4 0 vWTErtyyy- 
1 OnM VttT.V'tX — fr* InM AT 
P, 1 OdM MgCh*5<fctfT4 U#— 1f5iiDits<&& 
ft»£HnU 1 21CT1 58SffiRfc£tt*g£Sttfc. 

[0 0 7 9] ^^nfcDNA5^^v-*IK Xy 
X«Jt7-3U JH109 

7>£S/U> (5 Ong/ol) $^LB«i [1 Og 
Tryptone, 5g Yeas! Extract, 5g NaCI 16 
g agar per 11] iC&fcfcbfc:. 
[0 0 8 03 ±WbfcrJD--J;Dy^X^ KfcffldJ 

*££#2 0 0bp-4kb£T*D2 5 0bp^#t2 O^D 

[0 0 8 1] [^«{CbT^lR]<O^D->tC^Tt>2 
0*a->3fcbfc. 

[0 0 8 2] (B) fl/—>3>^a-^>K:i:^ 

±E (A) It#fcTU-y3>$a-^>h7 / 7X> 
K£. *»«1<B (D) WC*K*^&lC«oTX->XU 
■>roUR8 7 3 (b i oA4) ^^8 7 7fc 

(btoDit) &Mtt&&U 7>hT5>U>5 Ong^# 
tfSWfcJS [K,HP04 7 g. KH1PO4 2g, 

(NH«) j SOa-g, MgSO«*7HiO 0.1 
g* *7tf£/&l Og, ^a-X2gR^1 6g 

[0 0 8 3] gK#c(D£W£J!.*;it 
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«JM*<&«»tt£W<fc. *<3e&£0 2IC^t*4.O 
kb©DNAifr©^^, £$5fcSgj0>*)2.4 kbcOD 
NAlKlt±(riE^eb J OA, b I oDCDJBK&^itfc 

[0 0 8 4] (C) y7$y^J>B7^/h7> 
tf£3-KtS31fc?' (b ! OA) <Pggg 

£lfcfc!2<D (D) mmZWt* V7^J^V)Vd>n 

10 ^-ifSrn-FT^fcfcT (b i oAWb 1 oD) £ 
^tfSSfcH. 0 kb<DB2l;:^*rDNAtfH-<Z>5^, 
*«*)«<D»2.4kb(DDNA»rH*IC^T, 
3 CD (A) flTSe>n^4O^D->0TV—>3>5 
a.-*>h^£3 6{CBfcLfcl 7*a-> 
-T^*T) £goT, ^©JfiSS^M 1 377-'^ 
#^3, y>ff**->5i^l/*fHS*ft (dideoxych 
ain termination j£) (Sanger, F. et al., Proc. 
Nat. Acad. Sci. USA 7_4, 54 6 3, 1 9 7 
7) 

20 [0085] *<»m&&m>\z\*, m i owmMmiz 

TjkVfcS a c I J:KA*6D rail, B amH I (Djjfo 
<h, BamHIT«3^SSa 1 IO*|p|fcfloTfe5- 

[0 0 8 6] ^^Z^t-^'J-f^f >y # 7U-A 
<D5^, Sac IflBttOl 3 3-1 3 ltt&±tt0ffiK 

y7$y^7^>K7$y h7>X7X7 

—tf*3-F-r*ae^F (b i oa) friae^#^ 

30 lT^Lfc£SE^£^*4 2 3 07£/«£n-K 
•TS 1 2 6 9^S^i:0«l^3nTV>^c:t^^^ 

[0 0 8 7] BamHlffifeOl 13-1 15t 

S KaSofigRWi&n F > A T G K«l>T 2 2 4 <Drj H > 

f (bloD) (i, lffl3aEfl£^2T*U£JflgE#l£ 
*rTS2 2 4<&75L/|*£3-K-rS6 7 2 

40 [0088] 

^^-pCRY3 0^ 

(A) ^X^HpBYSO 30>m& 
7yZ* KpBY5 0 3tt, T/ktTA^U^A- X* 
f t-X I F 0 1 2 1 4 4 (FERM BP-251 

5) frzftmztxfzftttmi otxyfrhxDzf?* 

^HT*D, ft&8¥l -9 578 5^«tCffi«(Oi:^ 
iCLTWKUfc. ^dc^%A^% [K^2g, (NH 
«)iSO« 7g, KiHPO* 0.5g, KHiPO« 
50 0.5 g, MgSO* 0. 5 g, Fe SO« • 7HiO 
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6ng, MnSO< • 4-6HtO 6mg, »§i^X2. 
1 F 0 1 2 1 4 4 &a»iSMffl&J8£-CJa£U 

[2 5riih»;x (fch*D^v^^;w 7a 

1 ObMWEDTA, 5 OnM^a-XI 2 0 

#U-SDS& [0. 2NNaOH, U (W/V) SD 
S] 4 OilfcMjqU IS^tfMC^faLTgffilCTl 5# 

mmxvv&mm omu mmi i. 5bk «*2 8. 

10 0 8 9] &m®±m*:j&'b < g\Z&i^ 4TCT1 0# 

n. i 5, o o o x z<D&&jm\zfrtt* ±mwt^m 

itm 

[0 0 9 0] cn^scD7xy-;p-^ap^Af« 

S'fcfflC^U if©TT5^ra. 15.00 
0Xg©S^«|c*Ht> *®IC2« 

ttcDx^y-;^fiaA> - 2 o tre i pramm. 4<c 

T 1 0 1 5 , 0 0 0 X g it* 

[0 0 9 1 ] tt»£«BE&&&, TEJ»#fc [ h U X 1 
OmlL EDTAlmM, H C I tCTpH 8 . 0 IC3SSf] 2al 

E«ffif£ 1 0 Onl IZ&fc-t A 1 7 0 g 

&3 1 5mlt 1 Ons/nlx^>^A:/nv>f Fffitffclml 

£;&DAT» 1 . 3 9 2 g/n IK 

^12tT4 2W, 1 1 6, OOOX g (Dj3M«l 

[0 0 9 2] ^X^HpBY5 0 3««^«MltKct 

> h sawgra^so^ffi^ ^ fit^ t * iiir <t d . 

K p B Y 5 0 3 £^&#fiiR£|§fc. 
[0 0 9 3] *^TC0»IISWi«!)'f V7S^7^ 
3-;VT4I^^ILTX^^AyD'7-f F£ttffll*£ 
U ^©^ICTE««f«:iC»LTj8tt*ff^. C<D«t 
^ICUT^en^y^X^ FpBYS 0 SftMIU 

\z3m&i-bt)v/>mmz&»mm3 omzmmvit 
2mmjL*? ;-)v*m^ -2 ox; nsro^gL 

It. ZO&m&l 5, 0 0 OXg(D&frftm\ZfrVfTD 
NA£itft£l*\ ^7X^KpBY5 0 3^50yg§ 

[0 0 94] (B) ^7X5H^-pCRY30(0 

^7X^HpHSG2 9 8 (£fi£S) O.S u g\z®m 
^Sa 1 I (5unit) £3 7*C 1 ^ 



&BW4-3 30284 

X5 FDNA£££fc##Lfc« 

to 09 s] taffi (a) mrmmvit??** fpby 

5 0 302 jzglCfaiEBHfcXh o I (limit) £3 7*C 
T3 0#ffiKfc$-fc\ ^7X5 HDNA$«^»t 

[0 0 9 6] H«<oy^X5 FDNA##&£&£U 

ffim#%ttm&{t?zit#>\z6 st:Ti o^wto^® 

» b fcfk (0 <h L T& * 5 

0mMHJXg«fcpH7. 6, lOoMMgCl,* 1 OmM 
^*XWh-;k lnMATPRtfT4DNAU;tf- 
tflanitl;:fc*£5K&&#£&fcU 161CT15I$ 
BSll/fc. uOSffiSlViTXyl'J t7o»JJM 

l 0 9n>tfx>Mr^ (£«£» fcJBHftjftLfc. 
[0 0 9 7] ^9«ift«li3 0 jig/ml («**««) <D 
**V<$/>, 10 0/ig/nl (&**»&) ©I PTG 

1 0 0 xig/al OX-gal (5-^0^6 

-4- jmn-3—f >K r J/L'-£-D-A?£ htr^ 

y*>F) £^fcLfcjfi (hu:/F>iog, »§x^x 

5 g, NaC I 5 g&tf*fi*l »J? Mk pH7. 2) T? 
3 7t:iCT2 4^W^L, £W*<hLT$*>nfc. - 

**RU &*:/7X* F£7;P#U-SDS& [T. M 
aniatis, E. P. Fritsch, J. Sambrook, "Molecular cl 
oning" (1982) p90-91#J8] lc£0#I£iJLfc. 
[00 98] -£-COf££, ^X* FpHSG2 9 8CDS 
a 1 im&tz7?Z* FpBY5 0 3£3fc(Dtt4. Okb 
omft&ft A£nfc:7*5X5 FpHSG298-or i 

[0099] x<Dmm<Djjfe*:mi<\ ffirffi (a) mr® 

^^7X5 FpBY5 0 3DNA£ftBI6M5Kpn 
IMEcoRI lZT&mLTm*>tlZ>¥}2. lkbOD 
N ASrfr^±Se^7X^ HpHSG298-o r 1 0>K 
pnlMEcoRlSt(^D-->^U y^X^ 
K^^^-pCRY3 0^SS®Lfc. 
[0 10 0] 

[*^«5] y^X^ FpCRY3 0-bl o3 0M 

^J6W2T^6n^:y5Xa HpBS-bioAD4C!> 
5 //g&^IBPsjfS a 1 I S5anitfflViT3 7T:T1&$ 

$KpCRY30(Dl ug*mm*X h o I (0 1 uni t 
^i^T3 7 1 I^ra£«$^>»lfcfe0!)$g6 
5 0nMhUX«*?a (pH7. 6) . 1 OnM^^X 
l"i I — ;k lnMATP, 1 OnSMgC 1 »^5<fctKT4 
DNAU^—tfloDit^^^SSliDL (^»<D»« 
tt«»»^fT*<£>) . 12tT1 5^fflS^$1l:IS^$ 

tr-Z3'JR8 7 3 (bioA4) «:^^HIE^L. ^ 
v>5 0/zg/o!Sr^S^% [K^HPO^ 
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7g, KHtPO< 2 g, (NH^hSOi 1 g, Mg 
SO< • 7HjO O.lg, tUf^/mi 0 g, 

-x 2 g msmi 1 6 g i u y bfrtzmm] \z 

[0 10 1] Z<0%i&±O£ftft£ftmz±0mfr%& 
Jg#ft£D;/^Xi* KDNA£JfctfiU ^7X5 

8. 6lb<DDNAWi^\ZtaX. ££4. OkbOjfADNA 
[0 10 2] ±f20tt<H»£nfc:/5X.* KDNA£ 

[0103] j&Hte&tt> *ftswxseJH»Tfro 

fc. ^Wf'J^A - J -2 3 3 (F E 

RM BP-1 49 7) :7*5X3l KpBYS 0 2&£# 

£i o oja\<D®BA%isn?#WLmM®m*TmmL. < 

%4 ^X^KpCRY30 



52 



*B#£2 OnKD/WXJB&fc (2 7 2mM Sucrose, 7uM 
KHiPO^ InMMgC li : pH7. 4) \ZT&&Lit. 

■au o. 7 5mi<o8j&£, ^I2r#^n^y^x^ 

HDNAS»5 0m 1 ££*g£U **KT2 0#B9# 

2500tf)lh. 25/£FDlc^u, /t;l'X£Bita& 

**\>tz2o#w&nvtt. ^S€3oi0raieA^fc:^ 

20 (&fc»K) $^trltrEAa|[^^ic«®U3 0t:T2 

I5ffi*«052 (A) m\Z&WLO>Jj&&m^X7yZ* H 
C(D^X^H^a^»mTW»fL. Ifl&r 

-r. 

[0 104] 
[£5] 

* 

-blo3 



B amH I 

Ec oR I 

Kpn I 

Sac I 

Sal I 

Xho I 



2 
1 
1 
2 
2 
1 



±Efflf8§f$K,fc0^:**S*'l£:/5XS K£pCR 
Y3 0-b i o3£<frfcLfc. dCO^^xa Htf^lEig 

[0 10 5] 7*7X5 FpCRY30-bio3 

J 2 3 3 -BI03I1 ^*Sm^)<«^lTa 1§3 
^OX^a«^a±^xmft^0f^0r JC, ¥J* 3 ¥ 2 
2 6B#T:«IiI^1 2 04 1^(FERM P 
- 1 2 0 4 1) t V~V8i$£2tlT^Z. 
[0 10 6] 

[ftlM6] ^X5HpCRY3 0-b 1 o3(D$^ 
8ftSBCDAJ§ifel 0 0ml £ 5 0 0nl£Hfc:77X:3fc#& 

u i 2 orT i &ftmsm&mLith<D\z. nmw4 

T#fc^©i£tt:7>bf/X*^»J«*A • 7 7/tAMJ 2 3 
3-BI03£ffiffiU 3 0 , C<CT2 4^iajSi:^«* 
£fT3fc&, f^StCLTESLfcAJSifcl 0 0bI£50 
Oml^Hfc^XnlCttftU 1 2 OtTl S^ffiKM 
LfcfctOfc, lral^fcO 5 Ocells£>$J 
fefcU l^i;< 3 0t:iCT2 4^f^t5iS«Srff^> 

<DA%&zm\,*TmnvTz¥tiL&miz-&.mmttiL. 3 



WKmK<D±Z1z (kb) 

1. 1. 3. 9 

1 2. 6 

1 2. 6 

2. 5. 1 0. 1 
0. 4, 12.2 

12.6 

[0107] £cojgj& i2irv4*sz&m&Mmmi 
%mz±i?vfr?n--\m&T$>z>ct. 2*>\zAm 

[0 10 8] 

[£J6097] ^7^y^7;^>K7ayh7>x7x 

i&ft (#3S0. 2%, M/^rAO. 7X» KHiP 
O* 0.05%, KjHPO* 0.05^ MgSO*' 
7HjO 0. 0 5%, Fe SO* • 7 H2O 6ppnk M 
nSO<-4~-6H*0 6pp«> 97^ > • H C 1 1 
0 O/ig/K Rr/tf^>2 0 0/ig/l) 100m1£ 
40 5 0 0nl§H^7^XZilC^a> KB («BI»PH7. 
0) Lfc&, r/Hf/T^UtfA • 7 7A'AM J 2 3 3 
-B103ttc$«IU «®WIC^3-X*^R»S 

2X (W/V) fc-si^Kin*. 3 0t:t:T3Bfflmi: 

[0 10 9] MmtLTzf?** HpCRY3 0-b J 
oS^fSLfct^UtfA-^xU^A • 7 7AAMJ 2 

3 3*£ffi®u mmtz&mzff-itt. 

[0 1 1 03 :©«ia$^7^T>iS^ Model J 2 
-Zl&m^T* 80 00rpaTl 0#fSL StoU W& 
50 SrJ&mT*. *t*ftl5#*J5igl;:. O. 5H Tr i s- 
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HC1 (pH6. 8) £0. 1 2 5mk 1 0 X (W/V) 
SDS£0.2 00nK fl-^Jl^yhX^/— JP£0. 
0 5 0nl&J&6DU tKT±*£ 1. OmlK^fcrt**. £ 

lmUCttLT, 0.0 5 56 (W/V) B P B t 7 0 % 
(V/V) ^U^D-M^l 0nMU>K^hU»>A 
©Sfft (pH7. 0) 00. lal^Ha^fc^CD^ififfltt 

co 1 1 1] mat* m-<£^m& m j ssds 

-PAG^-hlO/20-l 0 10$fflK ttt4£ 
5ii 17:/5-rLfc&> 6 0mAcD£«are, »6 0M 

[0 112] Coonassie Brilliant Blue R-2 5 0C0 
0.2 S% (W/V) (jEUfc<7>»flD fc^trx*/-^ 
(9:2:9, V/V) mSL\Z^)V^fV- h 

ft6i$|lf]$fefcLfc&. X*/-JP-!M-* (2 5 : 
8:65, V/V) ®fc (Kfcifc) KgU H<«t5 

y ^ * (os a Kco;t > f o ^» k ji.* a «t 5 ic & 
ssntOE-f (3-snra) . ?g\z. 

(10:15:175, V/V) *g 
tLT$t&2tlT^Z>Zt\Z£t)* y7^/^7 

* 7* > * — tf #®#i*g-e&£ s txx z> c t zmm 

#M RJItro Scao JLU— -if— 5 s > 2/ h*—^— j £/8 

j 23 3-bi 0 3ttc*^^n^^r^/^^;vrf> 



34 



J0 



y h7>X7X7-ttr/f^ftt*tf>y> 
-fc* — tf(0^*tt, pCRY30-bio3^U 
^Hf/t^x'JSA ■ 77AAMJ-2 3 3»ICtt^< 
T, ft5«C±#UTlr^c:«i:^^^^0/S:. 
[0 113] 

^7J^>87a/h7>X7X7-WfXWtf 
**>^>-fe*-<*a-Fr»»fi3 l (b i oA b 
loD) fc^tiDNABrK-T&D, KDNAKM"S^tr 

[0 114] ^COi^t-LTeScM^n^*^© 
4«lI^^75y^7W>S75 7 h7>X7X 

5 —Wfctfxx 7** tr** > v if <0&£Wf jm 

[0 115] 

[fijri^] mmn : 1 

£3*J0>£2 : 1 2 7 2 

$a<z>» : 

&FWmm : Genoiic DNA 



: r/Hf/t^xU^A 77AA (Brevibacteri 
on f 1 avail) 
Hfcfi : HJ233 

^a^^-na^ : Peptide 
#flEft® : 1-1269 



ATG GAA AAC CCC AGC TTG CGC GAG CTT GAT CAC CGA AAC ATC TGG CAC 48 
Met Gla Asd Pro Ser Leo Arg Glu Lea Asp His Arg Aso He Trp His 

15 10 15 

CCG TAT GCC GCG CCG GGC GTG CGC AAC A£A CTC GTC ACC AAC ACT GAT 96 
Pro TVr Ala Ala Pro Gly Yal Arg Aso Arg Lea Val Thr Asn Tnr Asp 

20 25 30 

GGG GTG TTC TTG ACG CTG GAA GAT GGC AGC ACC GTG ATT GAC GCG ATG 144 
Gly Val Pbe Leo Thr Leo Glu Asp Gly Ser Thr Val He Asp Ala Met 

35 40 45 

AGC TCC TGG TGG TGG GCA ATT CAT GGA CAC GGA CAC CCC CGA CTG AAA 192 
Ser Ser Trp Trp Ser Ala He His Gly His Gly His Pro Arg Leo Lys 

50 55 60 

CGT GCC GCC CAA AAA CAA ATC GAC ACC ATG ACT CAC GTC ATG TTC GGC 240 
Arg Ala Ala Glo Lys Gin lie Asp Tbr Met Ser His Val Met Pbe Gly 
65 70 75 80 

OA CTA ACC CAC GAG CCC GCC ATT AAG CTC ACC CAC AAA CTC CTC AAT 288 



(19) #IW4-3 302 84 

35 36 
Gly Leu Thr His GIu Fro Ala lie Lys Leu Thr His Lys Leu Leu Asd 

85 90 95 

CTC ACT GGC AAT GCC TTT GAC CAC GTC TTT TAT TCC GAT TCG GGC TCG 336 
Leu Thr Gly Asd Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

GTC TCG GTG GAG GTC GCC ATC AAA ATG GCA CTG CAG GCC TCC AAA GGA 384 
Val Ser Val GIu Val Ala lie Lys Met Ala Leu Glu Ala Ser Lys Gly 

115 120 125 

CAA GGC CAC CCG GAA CGC ACA AAA CTC CTC ACC TGG CGG TCC GGC TAC 432 
Glu Gly His Pro Glu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

CAC GGA GAC ACA TTC ACC GCG ATG AGC GTG TGC GAC CCA GAA AAT GGC 480 
His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asd Gly 
145 150 155 160 

ATG CAT AGC CTC TGG AAA GGC ACA CTC CCC GAG CAG ATT TTC GCC CCC 528 
Met His Ser Leu Trp Lys Gly Thr Leu Pro Glu Gin He Phe Ala Pro 

165 170 175 

GCC CCA CCA GTT CGG GGG TCA TCG CCG CAG GCA ATT TCC GAG TAC CTG 576 
Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala He Ser Glu Tyr Leu 

180 185 190 

CAC AGC ATG GAA TTG CTT ATC GAC GAG ACC GTC TCC GCA ATC ATC ATC 624 
His Ser Met Glu Leu Leu lie Asp Glu Thr Val Ser Ala lie He lie 

195 200 205 

GAA CCG ATC GTC CAA GGC GCT GGA GGC ATG CGC TTT CAC GAT GTC GCA 672 
Glu Pro He Val Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

CTC ATT GAA GGA GTC GCG GCA CTG TGC AAG AAG CAC GAT CGT TTC TTG 720 
Leu He Glu Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

ATC GTC GAT GAA An GCC ACC GGT TTC GGC CGC ACC GGT GAA CTA TTT 768 
He Val Asp Glu He Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe 

245 250 255 

GCC ACG TTA AGC AAT GGC GTA CAA CCA GAC ATC ATG TGT GTG CGC AAG 816 
Ala Thr Leu Ser Asn Gly Val Gin Pro Asp He Met Cys Val Gly Lys 

260 265 270 

GCC CTC ACC GGT GGA TTC ATG TCT TTT GCC GCC ACT GTA TGC ACG GAC 864 
Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

AAG GTG GCT CAA TTG ATC AGA TCC CCA GAA GGC GGA GGT GTG CTG ATG 912 
Lys Val Ala Glo Leu He Arg Ser Pro GIu Gly Gly Gly Val Lea Met 

290 295 300 

CAT GGC CCC ACC TTT ATG GCT AAT CCT CTG GCC TGT GAG GTT TCG CAC 960 
His Gly Pro Thr Phe Met Ala Asn Pro Leu Ala Cys Glu Val Ser His 
305 310 315 320 

GCT TCG CTA GAA ATC An GAG ACC GGC ATG TGG CAG AAA CAG GTT AAA 1008 
Ala Ser Leu Glu He He Glu Thr Gly Met Trp Glo Lys Glu Val Lys 

325 330 335 

AAA ATC GAA GCC AAA CTT ATC GCA GGC CTT TCC CCA CTT CGA TGT ATT 1056 
Lys He Glu Ala Lys Leu He Ala Gly Leu Ser Pro Leu Arg Cys He 
340 345 350 



—527— 



37 

CCA GGA GTT 
Pro Gly Val 

355 

ATG GAA CAA 
Met Glu G!o 

370 
CAC GGT GTG 
His Gly Val 
385 

CCA TAT ATC 
Pro Tyr He 

CAT GCT GCA 
His Ala Ala 



GCC GAT 
Ala Asp 

AAT GTG 
Asn Val 

TGG ATC 
Trp He 

ACC ACG 
Thr Thr 
405 
GTT AAA 
Val Lys 
420 



GTC CGG 
Val Arg 

AAT GTC 
Aso Val 
375 
CGC CCC 
Arg Pro 
390 

TCA GAG 
Ser Glu 

GGA AAA 
Gly Lys 



(20) 

GTT CTC GGC 
Val Leu Gly 
360 

GAA GAA GCC 
Glu Glu Ala 

TTT GGA CGC 
Phe Gly Arg 

CAA TGC GCA 
Gin Cys Ala 

410 

TAA 



&&W4-3 30 2 84 



38 



GCG ATT GGC GTC ATC GAA 1104 
Ala He Gly Val He Glo 

365 

ACT CAG GCT GCA TTA GAT 1152 
Thr Glu Ala Ala Leu Asp 
380 

TTG CTC TAT GTC ATG CCC 1200 
Leu Leu Tyr Val Met Pro 
395 400 
CAG ATC TGC CGC GCG CTT 1248 
Gin lie Cys Arg Ala Leo 

415 

1272 



: 6 7 5 

mmom : 

«4>ft : 

&Pl<bWM : Genomic DNA 

m 

ATG CCA 
Met Pro 

1 

TTC TCC 
Phe Ser 

GTT CTG 
Val Leu 

GAC ATC 
Asp He 
50 

GCT CGT 
Ala Arg 

65 

GGG ATC 
Gly He 

TTT GAC 
Phe Asp 

CTG GTC 
Leu Val 

TTG AAT 
Leu Asn 



: 7 (Brevibacteri 

uib fl avim) 
: MI233 

20 enema 

&m*m~r^z Peptide 
: 1-672 



TTT TTA 
Phe Leu 

ACA GCC 
Thr Ala 
20 

CCC GTA 
Pro Val 

35 

TTC ACC 
Phe Thr 

TTC AAA 
Phe Lys 

GAG CCA 
Glu Pro 

GAC CCA 
Asp Pro 
100 
AGA TTA 
Arg Leu 
115 

GCA CCC 
Ala Pro 



TTT GTC AGC 
Phe Val Ser 
5 

GTT TTG GTT 
Val Leu Val 

AAG CTC GTC 
Lys Leu Val 

An GAA CGC 
He Gin Arg 

55 

GAC CCT CTT 
Asp Pro Leu 
70 

ATA CAG TTT 
He Gin Phe 
85 

GAT CGC ATC 
Asp Arg He 

GGG GAA GAT 
Gly Glu Asp 

TTA GTG An 
Leu Val lie 



GGC ACC 
Gly Thr 

CGT TAC 
Arg Tyr 

25 

CAA ACA 
Gin Thr 
40 

TTG ACT 
Leu Thr 

GCG CCA 
Ala Pro 

GAT CAG 
Asp Gin 

An GTG 
He Val 
105 
TTC ACC 
Phe Thr 
120 

TGG ACA 
Trp Thr 



GGA ACC 
Gly Thr 
10 

nA GCC 
Leu Ala 

GGT GAA 
Gly Glu 

GGA An 
Gly He 

AAT CTG 
Asn Leu 

75 

An ATC 
He He 
90 
GTG GAG 
Val Glu 

CTG GCA 
Leu Ala 

AGC ACC 
Ser Thr 



GGG Gn 
Gly Val 

GAT CAA 
Asp Gin 

en CCA 
Leu Pro 

45 

GCT GGA 
Ala Gly 
60 

GCA GCC 
Ala Ala 

TCG TGG 
Ser Trp 

GGC GCT 
Gly Ala 

GAT Gn 
Asp Val 
125 
GGA TTG 
Gly Leo 



GGA AAG ACC 48 
Gly Lys Thr 
15 

GGA CAC GAT 96 
Gly His Asp 
30 

GGC GAA GGA 144 
Gly Gin Gly 

GAG GAA m 192 
Glu Glu Phe 

CGACGAGAG 240 
Arg Arg Glu 
80 

Cn CGT GGT 288 
Leu Arg Gly 
95 

GGT GGC CTG 336 
Gly Gly Leu 
110 

GCC TCC GCT 384 
Ala Ser Ala 

GGA AGC CTC 432 
Gly Ser Leu 



-528— 



(21) 



ft§l¥4-3 3 0 2 84 



39 
130 
AAC GCT GCT 
Asn Ala Ala 
145 

GTG TTG GGA 
Val Leu Gly 

ACG ATG CTT 
Thr Met Len 

TGC GGA GCT 
Trp Gly Ala 
195 

AAG CAA TCT 
Lys Gin Ser 
210 

TGA 



40 



GAA TTA 
Glu Lea 

GTC CTC 
Val Leu 
155 
AAT CTC 
Aso Leu 
180 

TTG CCG 
Leo Pro 

TTT CCG 
Phe Pro 













140 












AGC 

nviv 


GTT 


GAG 

una 


GCA 


GCA AAC 


CGC 


CGA 


GGA 


CTC 


ACA 


480 


Ser 


Vat 


Glu 


Ala 


Ala Asa 


Arg 


Arg 


Gly 


Leu 


Thr 




150 


















160 




CGC 


GCT 


TAG 


ATf 


CTT CAA 

\Aj1 win 


AAT 


rcr 


GAT 

uni 


CTA 
bin 


GTT 


OlAJ 


Gly 


Gly 


Ser 


He 


Pro Glu 
I/O 


Asd 


Pro 


Asp 


Leu 

175 


Ala 




GAA 


GAA 


TTT 


GAG 


AGA GTC 


ACC 


GGC 


GTG 


CCC 


TTT 


576 


Glu 


Glu 


Phe 


Glu 
185 


Arg Val 


Thr 


Gly 


Val 
190 


Pro 


Pbe 




GAA 


GGG 


TTG 


TCA 


COG GTG 


GAG 


GGG 


TTC 


GTC 


GAA 


624 


Glu 


Gly 


Leu 

200 


Ser 


Arg Val 


Glu 


Gly 

205 


Phe 


Val 


Glu 




GCC 


cn 


GAT 


GCC 


TTT AAG 


AAA 


CCG 


CCG 


GCA 


AGG 


672 


Ala 


Leu 

215 


Asp 


Ala 


Phe Lys 


Lys 
220 


Pro 


Pro 


Ala 


Arg 





675 



2] *fSEtf)b i oA&tfb 1 oDm3K&M*&<t> 



"T^iUs^ (b 1 oA bioD) ^tTDNASr^CO 



3] *5g^<7)^7X5 KpCRY30-bio3CO 



mi) 



[03] 



<*>l son 



Xhol SocI Dral BomHl Soil 



Xhol 
1— 



+ 



Dral BomHI Sod 
-I 1 1 



bfoA 



bfoD 



WoAbloO 
tf?4.0kb 

Xhol 




pBY503A^ 
A3 4. Ok b 



SocI 



PBY503 fc£ 



pHSG298 
2.6Kb 



-529— 



(22) 



&ffl¥4-3 30 2 84 



[02] 



Sall-Sall 4.0kb 



btaA bioD 
► 



San 



Xhol 



Sad 



Drall 



Sail 



— 1 1 1 _ 


Deletion 
^ 

? 






i 

BamHl 















bJQA btoD 

+ + 

+ + 

+ + 



(51) lot. CI. s 

C 1 2 N 15/52 

//(C12N 15/54 

C12R 1:13) 

(C 1 2 N 1/21 

C12R 1:13) 



F I 



(72)£E# 



mm 

XWm&®WMJ*r*p!k 8 TB 3 s 1 *f H 

mm ma 
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